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(54) GAS GENERATOR FOR AIR BAG AND AIR BAG DEVICE 



(57) The present invention provides a gas generator 
capable of easily and unfailingly closing a gas discharg- 
ing port fomied in a housing. The invention provides a 
gas generator for an air bag in which an amount of ac- 
commodated gas generating agent can be varied and 
the gas generating agent can be ignited and bumt un- 
failingly even by the ignition means having normal out- 
put. The invention provides a gas generator which has 
sealing structures as little as possible and in addition to 
a simple structure and can be manufactured easily, and 
in that a activation performance and activation timing 
can be adjusted at a multiple stage. 

The invention provides a gas generator for an air 
bag comprising, in a housing provided at its peripheral 
wall with a plurality of gas discharging ports, an ignition 
means to be actuated upon the impact, and a gas gen- 
erating means to be ignited and bumt by the ignition 
means, wherein the gas discharging ports are arranged 
in the axial direction of the housing to form a gas dis- 
charging port line, two to six gas discharging port lines 
are an-anged close to each other rn the circumferential 
^ direction of the housing to fomi a gas discharging port 
^ group, the gas discharging port groups are arranged in 
the circumferential direction of the housing at predeter- 
CO mined intervals. The invention provides a gas generator 
^ for an air bag comprising, in a cylindrical housing which 
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is longer in the axial direction than in the radial direction, 
an Ignition means to be actuated upon the impact, and 
a gas generating means to be ignited and bumt by the 
ignition means, wherein a combustion chamber for ac- 
commodating the gas generating means and a filter 
means accommodating chamber for accommodating a 
filter means are formed in the housing adjacent to each 
other in the axial direction so that these cambers com- 
municate with each other, the combustion chamber ac- 
commodating the gas generating means is separated 
from the filter means accommodating chamber by a par- 
titioning member having a through-hole. The invention 
provides a gas generator for an air bag comprising. In a 
cylindrical housing which is longer in the axial direction 
than in the radial direction, two ignition means to be ac- 
tuated upon the impact, and two combustion chambers 
accommodating gas generating means to be ignited and 
bumt by the ignition means, wherein the combustion 
chambers are provided on the opposite ends in the 
housing, a filter means accommodating chamber for ac- 
commodating a filter means is provided between the 
combustion chambers, either of the combustion cham- 
bers communicates with the filter means accommodat- 
ing chamber. 
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D scripti n 

Technical Field of the Invention 

[0001] The pres nt Invention relates to a gas gener- 
ator for an air bag suitably used for an inflating type safe- 
ty system of an automobile, and more particularly, to a 
gas generator for an air bag characterized in an arrange- 
ment of a gas discharging port, a sealing method thereof 
and an Internal stmcture of a housing, and to an air bag 
apparatus using such a gas generator. 

Prior Art 

[0002] An air bag system which is mounted on various 
kinds of vehicles and the like including automobiles, 
aims to hold the occupant by means of an air bag (bag 
body) rapidly inflated by a gas when the vehicle collides 
at a high speed so as to prevent the occupant from 
crashing into a hard portion inside the vehicle such as 
a steering wheel, a windscreen due to an inertia and be- 
ing injured. This kind of air bag system generally com- 
prises a gas generator which actuates upon a collision 
of the vehicle and discharges a gas, and an air bag 
which introduces the gas to Inflate. 
[0003] Therefore, in a gas generator used for the air 
bag system, its outer container (housing) is formed with 
a gas discharging port for discharging gas into the air 
bag. Usually, the gas discharging port formed in the 
housing is closed with a metal seal tape because It is 
necessary to prevent a metal member accommodated 
in the housing from being rusted, or, in some cases, a 
gas generating agent or the like needs to be resistant to 
moisture. 

[0004] Conventional gas generators are different in 
the entire sizes of the housings depending upon instal- 
lation locations (or uses), such as for a gas generator 
for a driver side, a gas generator for a front passenger 
side and a gas generator for side collision. However, 
most of the gas generators use cylindrical housings, and 
gas discharging ports are fomried in a periphery of the 
cylindrically formed housing, being lined in the circum- 
ferential direction. The gas discharging port formed in 
the cylindrical surface is dosed with a seal tape attached 
in the circumferential direction. The seat tape is attached 
from the inside of the housing. Therefore, it Is difficult to 
close the gas discharging port using the seal tape, and 
especially when the housing is long in the axial direction, 
it is difficult to close the gas discharging port with the 
seal tape unless any contrivance is made. 
[0005] Further, in order to attain reliability in actuating 
a gas generator, to close the gas discharging port is very 
important, and the ambient air should never enter the 
housing. 

[0006] However, a gas generator capable of easily 
and reliably closing the gas discharging port has not 
been provided heretofore. 

[0007] In the gas generator, a demanded amount of 



a generated gas varies and an entire shape of the hous- 
ing also varies in accordance with the installation loca- 
tions (or uses) such as for a gas generator for a driver 
side, or a gas generator for a front passenger side, or a 

5 gas generator for side collision. 

[0008] Among these gas generators, as a convention- 
al gas generator disposed on the front passenger side, 
there is a conventionally widely used gas generator hav- 
ing a cylindrical housing which Is long in the axial direc- 

10 tion, and in the gas generator, an actuation gas g ner- 
ated in the housing for Inflating the air bag is discharged 
from openings of a plurality of gas discharging ports 
formed in a peripheral wall of the housing. 
[0009] The amount of the actuation gas generated for 

15 inflating the air bag* Is generally adjusted by an amount 
of a gas generating means accommodated in the hous- 
ing. Therefore, even in the case that the amount of the 
gas generating means accommodated in the housing is 
slightly varied, if the same members can be used, it is 

20 possible to facilitate the manufacturing of the gas gen- 
erator and to reduce a manufacturing cost. 
[0010] Further, since the gas generating agent ac- 
commodated in a combustion chamber is ignited and 
bumt by actuation of an ignition means, there is a case 

25 that an ignition means having high output is required for 
igniting and buming all of the gas generating agent ac- 
commodated in the combustion chamber. For example, 
when the combustion chamber is cylindrical in shape 
and is long in the axial direction and the ignition rrieans 

30 is disposed on one end in the axial direction, in order to 
bum the gas generating agent accommodated in the 
other end side by the ignition means, an ignition means 
having high output capable of discharge a flame up to 
the other end Is required. However, since the ignition 

35 means having high output is relatively expensive, such 
an ignition means is not preferable in view of reduction 
of a producing cost of the gas generator. 
[0011] It is desired that the air bag system can safely 
restrain the occupant even when frame of the occupant 

^0 (for example, whether a sitting height of the occupant is 
long or short, whether the occupant is an adult or a child, 
and the like), a sitting attitude (for example, an attitude 
of the occupant holding the steering wheel) and th like 
are different. Then, there has been conventionally sug- 

45 gested an air bag system which actuates by applying as 
small as possible impact to the occupant at the initial 
stage of the actuation. Gas generators in such a system 
are disclosed' in JP-A 8-207696, US-A 4,998,751 and 
4,950,458. JP-A 8-207696 suggests a gas generator in 

50 which one igniter ignites two kinds of gas generating 
agent capsules so as to generate the gas at two stages. 
US-A 4,998,751 and 4,950,458 suggest a gas generator 
in which two combustion chambers are provided for con- 
trolling actuation of the gas generator so as to generate 

55 the gas at two stages due to expanded flame of the gas 
generating agent. 

[0012] However, in such a gas generator, if a structure 
for sealing the gas generating agent stored in the com- 
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bustion chamber is provided in the respective cham- 
bers, the internal structure is complicated, a size of a 
container becomes large, and a cost therefor becomes 
expensive. Accordingly, a gas generator in which the 
seal structure is eliminated as much as possible is de- 
manded. 

[0013] Further, it is known that in the gas generator, 
a demanded amount of a generated gas is different in 
accordance with installation locations (or uses) such as 
for a gas generator for a driver side, a gas generator for 
a front passenger side and a gas generator for side col- 
lision. Commonly, the amount of a generated gas is ad- 
Justed by an amount of gas generating means accom- 
modated in the housing. Even in the case that the 
amount of the gas generating means accommodated in 
the housing is slightly varied, if the same members can 
be used, it is possible to facilitate the manufacturing of 
the gas generator and to reduce a manufacturing cost. 

Disclosure of the Invention 

[0014] Accordingly, the present invention solves the 
above conventional problems, and provides a gas gen- 
erator capable of easily and reliably closing the gas dis- 
charging port formed in the housing. 
[0015] A gas generator of the present invention is 
characterized in that a plurality of gas discharging ports 
formed in a peripheral wall of a housing are arranged in 
series along the axial direction of the housing. By form- 
ing the gas discharging ports in this manner, a seal tape 
can be attached in the axial direction, whereby the gas 
discharging poris can be closed easily and reliably. 
[0016] In other words, a gas generator for an air bag 
of the present invention comprises a housing having a 
plurality of gas discharging ports at its peripheral wall, 
an ignition means to be actuated upon the impact, and 
a gas generating means to be ignited and burnt by the 
ignition means, the ignition means and the gas gener- 
ating means stored in the housing, wherein the gas dis- 
charging ports are arranged in the axial direction of the 
housing to form a gas discharging port line, two to six 
gas discharging port lines are arranged close to each 
other in the circumferential direction of the housing to 
form a gas discharging port group, and the gas discharg- 
ing port groups are arranged in the circumferential di- 
rection of the housing at predetermined intervals. The 
gas discharging port lines can comprise a plurality of the 
gas discharging ports arranged in series in the axial di- 
rection of the housing. 

[001 7] Further, the present invention solves the above 
conventional problems, and provides a gas generator 
for an air bag which has a simple structure and can be 
manufactured easily with a lower manufacturing cost, 
and in that an amount of accommodated gas generating 
agents can be varied and the gas generating agent can 
unfailingly be ignit d and burnt by the ignition means 
having normal output. 

[0018] In th gas generator for the air bag of the 



present invention, a combustion chamber for accommo- 
dating gas generating means and a filter means accom- 
modating chamber for storing a filter means are formed 
axially adjacent to each other in the housing so as to 

5 communicate with each other, th combustion chamber 
is separated from the filter means accommodating 
chamber by a partitioning member having a through- 
hole. With this feature, moisture-proof of the gas gener- 
ating means can be achieved by closing the gas dis- 

10 charging port even if the moisture-proofing means is not 
provided between these chambers. 
[0019] That is, a gas generator for an air bag of the 
invention comprises a cylindrical housing which is long- 
er in the axial direction than in the radial direction, an 

t5 ignition means to be actuated upon the impact, and a 
gas generating means to be ignited and burnt by the ig- 
nition means, the ignition means and the gas generating 
means stored in the housing, wherein a combustion 
chamber for accommodating gas generating means and 

20 a filter means accommodating chamber are formed ax- 
ially adjacent to each other in the housing to communi- 
cate with each other, and the combustion chamber ac- 
commodating the gas generating means is separated 
from the filter means accommodating chamber by a par- 

25 titioning member having a through-hole. 

[0020] Further, the present invention solves the above 
conventional problems, and provides a versatile gas 
generator which has the simple structure with the mini- 
mum sealing structure can be produced easily with a 

30 lower manufacturing cost, and can actuates, applying 
as small as possible Impact to the occupant at the initial 
state of the actuation, and in which the actuation output 
and timing of output rising can be arbitrarily adjusted to 
be able to safely restrain the occupant even when frame 

35 of the occupant (for example, whether a sitting height of 
the occupant is long or short, whether the occupant is 
an adult or a child, and the like), a sitting attitude (for 
example, an attitude of the occupant holding the steer- 
ing wheel) and the like are different. 

^ [0021] A gas generator for an air bag of the present 
invention is characterized in that the gas generator has 
two combustion chambers in a housing, and one of the 
combustion chambers communicates with a filter 
means accommodating chamber. If any one of the com- 

45 bustion chambers communicates with a filter means ac- 
commodating chamber, sealing in the combustion 
chamber can be omitted. 

[0022] In other words, a gas generator for an air bag 
of the present invention comprises, in a cylindrical hous- 

50 ing which is longer in the axial direction than in the radial 
direction, two ignition means to be actuated upon the 
impact, and two combustion chambers accommodating 
the ignition means and gas generating means to be ig- 
nited and burnt by the Ignition means, wherein the com- 

55 bustion chambers are provided on the opposite ends in 
the housing, a filter means accommodating chamber for 
accommodating filt r means is provided between these 
combustion chambers, and either of th combustion 
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chambers communicates with the fitter means accom- 
modating chamber. 

[0023] The gas generator of the present invention is 
for a gas generator for driver side, a gas generator for 
a front passenger side and a gas generator for a side 
collision. The present inv ntion is especially suitable for 
a gas generator for a front passenger side. 
[0024] The present invention further proposes a gas 
generator including a combination of the above constit- 
uent elements. 

Detailed Description of the Invention 

(1) Gas generator characterized in a gas discharging 
port: 

[0025] It is preferable that, in the gas discharging port 
groups, the gas discharging ports adjacent in the cir- 
cumferential direction of the housing are adjusted to 
have the center angle therebetween in the range of 10° 
to 30"^, and that the gas discharging port groups are 
formed in the circumferential direction of the housing at 
intervals of the center angle of 60** to 120**. Further, the 
respective gas discharging port lines constituting a gas 
discharging port group can comprise gas discharging 
ports having different inner diameters from each other 
line. For example, a gas discharging port line comprising 
gas discharging ports having a larger inner diameter and 
a gas discharging port line comprising gas discharging 
ports having a smaller inner diameter can be arranged 
alternately In the circumferential direction of the hous- 
ing. 

[0026] Each of the gas discharging port groups com- 
prising the plurality of gas discharging port lines can be 
closed with one strip of seal tape. Consequently, sealing 
of a gas discharge port can be facilitated. In this case, 
it is preferable to adjust a width of the gas discharging 
port group closed by one strip of seal tape is smaller 
than that of the seal tape by 2 to 20 mm, more preferably 
by 2 to 1 0 mm. This is because the gas discharging ports 
can be closed more soundly. 

[0027] Further, according to the present invention, it 
is possible that the gas discharging port lines comprising 
a plurality of gas discharging ports arranged in the axial 
direction of the housing is arranged in the circumferen- 
tial direction of the housing at predetermined intervals, 
not arranging two to six gas discharging port lines closer 
to each other in the circumferential direction of the hous- 
ing. Also in this gas generator, the gas discharging ports 
are disposed in the axial direction of the housing. 
[0028] In other words, a gas generator for an air bag 
of the present invention comprises, in a housing having 
a plurality of gas discharging ports at its peripheral wall, 
an ignition means to be actuated upon the impact, and 
a gas generating means to be ignited and bumt by the 
ignition means, wherein the gas discharging ports ar 
arranged in th axial direction of the housing to form a 
gas discharging port line, and the gas discharging port 



lines are arranged at predetermined Inten^als in the cir- 
cumferential direction of the housing. The gas discharg- 
ing ports arranged In the axial direction of the housing 
can be disposed in series in the axial direction of the 
5 housing. The gas discharging ports (gas discharging 
port lines) can be closed by adhering the seal tape 
straight along the axial direction of the housing. For ex- 
ample, each of the gas discharging port line can be 
closed by one strip of seal tape. 
[0029] The gas generator in which the gas discharg- 
ing ports are arranged in the above-described manner 
can be realized as a gas generator having a housing 
which is shorter in the axial direction (e.g.. a gas gener- 
ator for a driver side), but it can exhibit a higher effect 
when it is realized as the gas generator using a housing 
which is longer in the axial direction than in the radial 
direction (e.g., a gas generator for a front passenger 
side). 

[0030] An example of the above can be a gas gener- 
ator in which a housing thereof Is longer In the axial di- 
rection than in the radial direction, and the combustion 
chamber for accommodating the gas generating means 
and the filter means accommodating chamber for ac- 
commodating the filter means are formed inside the 
housing adjacently in the axial direction of the housing. 
In this case, the gas discharging ports are formed in the 
part of a peripheral wall of the housing whose interior 
corresponds to the filter means accommodating cham- 
ber. And if the ports are formed in a gas discharging port 
line or a gas discharging port group arranged along the 
axial direction of the housing, the ports can be easily 
and unfailingly closed with the seal tape. Further, a high- 
er effect can be obtained by the present Invention in a 
gas generator in which the housing is longer in the axial 
direction than in the radial direction, and the gas dis- 
charging ports are formed in the vicinity of the center of 
the housing. An example of the above can be a gas gen- 
erator in which the housing is longer In the axial direction 
and the combustion chambers are formed at axially op- 
posite ends in the housing, and the filter means accom- 
modating chamber is formed between these chambers 
(i.e., in the center of the housing). In such a gas gener- 
ator, the gas discharging ports are formed in the vicinity 
of the center of the housing, however, if the gas dis- 
charging ports are arranged according to the present in- 
vention, the ports can be closed easily and unfailingly. 
[0031] In the present invention, a metal foil made of 
various metals can be used as the seal tape. Such a 
metal foil is formed in a band-like shape and adhered in 
the housing with a mordant or an adhesive. An alumi- 
num foil is preferable as the metal foil, and the aluminum 
foil is preferably has a thickness of 50 to 160 \i, 
[0032] The housing having the gas discharging ports 
as described above can store an ignition means to be 
actuated by the actuation signal and a gas generating 
means to generate an actuation gas for inflating the air 
bag by the ignition means. When the actuation gas is 
high in temperature and includes combustion products. 
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be used as the filter means. If an outer periphery of the 
filter means is supported by an outer layer comprising 
a laminated wire mesh body or a porous cylindrical body 
or an annular belt or the like, the inflation of the filter 
means can be suppressed. 

[0047] It is preferable that the filter means is disposed 
after a gap having a predetermined width is secured be- 
tween the Inner peripheral surface of the housing and 
the filter means. By forming the gap between the outer 
peripheral surface of the filter means and the inner pe- 
ripheral surface of the housing, such a possibility that, 
when a combustion gas passes through the filter means, 
the gas Is concentrated on a portion of the filter means 
in the vicinity of the gas discharging ports can be elimi- 
nated, and, in fact, all portions of the filter means can 
be utilized. 

[0048] Thereupon, the present invention also pro- 
vides a gas generator In which, in order to dispose the 
filter means with the gap obtained between the inner pe- 
ripheral surface of the housing and the filter means, the 
housing comprises a cylindrical diffuser shell provided 
at the peripheral wall with a plurality of gas discharging 
ports and closure shells for closing the opposite end 
openings of the peripheral wall, and the filter means is 
supported and fixed by the closure shell closing the 
opening in the filter means accommodating chamber 
side, in this gas generator, the closure shell comprises 
an annular portion connected to an opening edge of the 
diffuser shell, a circular portion projecting from the an- 
nular portion toward the filter means accommodating 
chamber, and a screw portion projecting from the annu- 
lar portion to the outside of the housing. The circular por- 
tion can be formed to abut against and support an inner 
peripheral surface of the filter means. When the filter 
supporting member having an inner peripheral wall of 
an annular portion projecting into a hollow portion of the 
filter means and an outer peripheral wall fitted into the 
housing is disposed on the filter means in the combus- 
tion chamber side, the inner surface of the filter means 
can be supported by the inner peripheral wall of the filter 
means supporting member and the circular portion of 
the diffuser shell. 

[0049] As the gas generating means stored in the 
combustion chamber, in addition to an azide gas gener- 
ating agent based on an inorganic azide which has been 
widely used, for example, a sodium azide, a non-azide 
gas generating agent not based on an inorganic azide 
may be used. However, from the view of safety, the non- 
azide gas generating agent is preferable. 
[0050] The above gas generator for the air bag is ac- 
commodated in a module case together with an air bag 
(bag body) which inflates by introducing a gas generat- 
ed by the gas generator, thereby fomaing an air bag ap- 
paratus. In the air bag apparatus, the gas generator is 
actuated reacting upon the impact sensor d tecting the 
impact and a combustion gas is discharg d firom the gas 
discharging ports of the housing. The combustion gas 
flows into the air bag, the air bag breaks a module cov r 



and inflates, and form a cushion absorbing the Impact 
between the passenger and the hard material in the ve- 
hicle. 

[0051] According to the present invention, there can 
5 be realized a gas generator which has a simple structure 
and can be manufactured easily, and in which a charged 
amount of the gas generating agents can be varied and 
the gas generating agent can be Ignited and bumt un- 
failingly even by the ignition means having normal out- 
10 put. Especially, by simplifying the seal structure in the 
combustion chamber, the gas generator for the air bag 
with a reduced manufacturing cost can be realized. 
[0052] Further, in the gas generator including the 
structure combining a fiame-transferring tube and a 
15 plate member, an amount of gas generating agent ac- 
commodated in the combustion chamber can be appro- 
priately varied, and the gas generator can be generally 
usable. 

20 (3) Gas generator characterized in two ignition means 
and two combustion chambers, and in that one of the 
combustion chambers communicates with the filter 
means accommodating chamber 

25 [0053] In the gas generator formed in this manner, if 
one of the combustion chambers communicates with 
the filter means accommodating chamber, moisture- 
proof of the gas generating agents in the combustion 
chamber and rustproofing of inner metal members can 
30 be achieved only by sealing a plurality of the gas dis- 
charging ports formed in the peripheral wall of the cylin- 
drical housing, and it is possible to simplify the sealing 
structure in the combustion chamber. That is, if the gas 
discharging ports are provided with various kinds of 
35 sealing structures such that the gas discharging port is 
closed with a seal tape, moisture-proof of the gas gen- 
erating agents in the combustion chamber communicat- 
ing with the filter accommodating means and rustproof- 
ing of the inner metal members can be achieved. 
40 [0054] When a cup member having a plurality of 
through-holes is disposed in one of ends of the housing, 
either of the two combustion chambers, which are pro- 
vided at the opposite ends of the housing, can be de- 
fined inside the cup member. In this case, by closing th 
45 through-holes with a closing member, the combustion 
chamber inside the cup member and the filter means 
accommodating chamber can be defined. The closing 
member for closing the through-hole can be a stainless 
foil having a thickness of 20 to 80 ^.m. Such a stainless 
50 foil can be adhered on the inner or outer side of the cup 
member using various mordants or adhesives. Another 
appropriate example of the closing member can be the 
one which ruptures due to combustion of the gas gen- 
erating means accommodated in the combustion cham- 
55 ber defined inside the cup member but never ruptures 
due to combustion of the gas generating means in th 
other combustion chamber which communicates with 
the filter means accommodating chamber. 
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[0055] It is preferable that a plurality of the through* 
holes in the cup member are formed In its peripheral 
wall. Usually, a flame and gas discharged from the other 
chamber pass through the axial spac of the filter means 
and strilce directly against the bottom of the cup member. 
With the through-holes formed in the peripheral wall of 
the cup member, it is possible to evade the direct ejec- 
tion of a flame and gas from the other chamber towards 
the bottom of the cup member. In addition, when the 
through-holes are fomned in the peripheral wall of the 
cup member, a flow-path is preferably fomned between 
the outer periphery of the cup member and the inner pe- 
riphery of the housing to lead from the through-holes to 
the filter means accommodating chamber. 
[0056] A partitioning member which has a plurality of 
through-holes can be disposed inside the combustion 
chamber which communicates the filter means accom- 
modating chamber so that the partitioning member sec- 
tions these chambers. The partitioning member has a 
function to block movement of the gas generating 
means accommodated in the combustion towards the 
filter means accommodating chamber. The partitioning 
member does not have a function to adjust the internal 
pressure in the combustion chamber which communi- 
cates with the filter means accommodating chamber. 
The combustion pressure in the housing is adjusted only 
by the opening area of the gas discharging ports formed 
in the housing. Therefore, the partitioning member used 
for such a purpose has a through-hole which is smaller 
than the gas generating means accommodated In the 
combustion chamber and the total opening area thereof 
is larger than that of the gas discharging ports. It is pref- 
erable that the total opening area of the partitioning 
member is at least 1 .5 times of the total opening area of 
the gas discharging ports. In this description, the total 
opening area of the partitioning member means a sum 
of the opening areas of all through-holes formed in the 
partitioning member, and the total opening area of the 
gas discharging ports means a sum of the opening ar- 
eas of the gas discharging ports formed in the housing. 
[0057] It is necessary that the partitioning member 
has a sufficient strength to bear the Intemal pressure 
(intemal pressure at the time of combustion of the gas 
generating means) of the combustion chamber which 
communicates with the filter means accommodating 
chamber. To secure such a strength, for example, the 
partitioning member may be formed curved into a con- 
vex shape toward the combustion chamber. The parti- 
tioning member formed in such a shape can hardly de- 
formed by the combustion pressure of the gas generat- 
ing means in the combustion chamber. 
[0058] Openings at the opposite ends of the cylindri- 
cal housing have to be closed. Thereupon, in the 
present invention, the housing comprises a cylindrical 
diffuser shell provided at its peripheral wall with a plu- 
rality of gas discharging ports and closure shells closing 
the opposite end openings of the peripheral wall. A plu- 
rality of the gas discharging ports provided in the periph- 



eral wall of the diffuser shell is formed in the area where 
the filter accommodating means chamber (which will be 
described later) is provided. And the closure shell can 
comprise an annular portion and a cylindrical portion 

5 projecting in the axial direction out of the housing, and 
the ignition means can be accommodated inside the cy- 
lindrical portion. By accommodating the ignition means 
in the cylindrical portion projecting out of the housing, 
the maximum space can be obtained in the combustion 

10 chamber. If the cylindrical portion projects in the axial 
direction out of the housing and the periphery thereof is 
threaded, the gas generator can be mounted to the mod- 
ule by threading the nut to the cylindrical portion. 
[0059] An inwardly flange-shaped plate member can 

15 be disposed in the combustion chamber provided in the 
cylindrical housing. By disposing the plate member to 
be able to slide in the axial direction of the housing, the 
charged amount of the gas generating means can be 
adjusted. For example, the plate member can be fitt d 

20 into the combustion chamber and have a function to 
press the gas generating means accommodated In the 
combustion chamber toward the filter means accommo- 
dating chamber side, i.e., the partitioning member. With 
this design, even if an amount of the accommodated gas 

25 generating agents is slightiy varied, the gas generating 
agent in the combustion chamber is held and fixed by 
the plate member and the partitioning member, and 
thereby the gas generating agent can be prevented from 
being damaged by the vibration. The plate member fit- 

30 ' ted into the combustion chamber can be realized by a 
tube provided with an Inwardly flange-shaped plate 
member. In the plate member formed in such a shape, 
a flange-like portion can press and/or hold the gas gen- 
erating means accommodated in the combustion cham- 

35 ber towards the filter means accommodating chamber 
side . 

[0060] Especially, among a plurality of the combustion 
chambers, even if an accommodated amount of the gas 
generating means is changed in either of the combus- 

^0 tion chambers, preferably, the flame-transferring tube 
formed at its peripheral wall with a plurality of flame- 
transferring holes and extending in the axial direction of 
the housing, and an end of the flame-transferring tube 
is connected to the Interior of the cylindrical portion of 

^ the closure shell so that the gas generating means is 
unfailingly ignited and bumt by the ignition means. The 
flame-transferring tube can be formed to pass through 
the central opening of the plate member and project into 
the accommodation space of the gas generating means. 

50 And. preferably, a part or all of the plurality of flame- 
transfening holes formed in the flame-transferring tube 
exist inside the accommodation space of the gas gen- 
erating means. By forming in the above manner, a flame 
of the ignition means is not blocked by the plate member. 

55 passes inside the flame-transferring tube and ejects 
from the flame-transferring holes formed in the periph- 
ral wall, and the gas generating means existing there- 
around can be ignited and bumt. 
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[0061] The gas generating means accommodated In 
each of the combustion chambers is for inflating an air 
bag to restrain the passenger using a combustion gas 
generated by the combustion of the gas generating 
means. Therefore, even if the ignition means includes 5 
a transfer charge which is ignited and burnt by the Igniter 
to bum the gas generating means* a combustion gas 
generated by the combustion of the transfer charge is 
for burning the gas generating means, and is not for in- 
flating the air bag. In this point, both can be clearly dis- io 
tinguished from each other. Further, the two combustion 
chambers provided in the housing are for accommodat- 
ing the gas generating means only. Thus, even if the 
ignition means includes the transfer charge and the 
transfer charge is accommodated in the defined space 
( referred to as "accommodation chamber", hereinafter), 
the accommodation chamber of the transfer charge and 
the combustion chamber for accommodating the gas 
generating means can be clearly distinguished from 
each other. 20 
[0062] As such a gas generating means, in addition 
to an azide gas generating agent based on an inorganic 
azide which has been widely used, for example, a sodi- 
um azide, a non-azide gas generating agent not based 
on an inorganic azide may be used. However, from the 25 
view of safety, the non-azide gas generating agent is 
preferable, and as the non-azide gas generating com- 
position, for example, a composition mainly containing 
a nitrogen containing organic compound such as a tetra- 
zole, a triazole or a metallic salt thereof and an oxygen 30 
containing oxidant such as an alkali metal nitrate, a com- 
position using a triaminoguanidine nitrate, a carbohy- 
droazide, a nitroguanidine and the like as a fuel and ni- 
trogen source and using a nitrate, chlorate, a perchlo- 
rate or the like of an alkali metal or an alkaline earth 35 
metal as an oxidant, and the like may be employed. In 
addition, the gas generating means can be suitably se- 
lected according to requirements such as a burning rate, 
a non-toxicity, a combustion temperature, a decompo- 
sition starting temperature. "^o 
[0063] In the two combustion chambers formed in the 
housing, it is possible to use gas generating means hav- 
ing different burning rates from each other. In this case. 
In the respective combustion chambers, may be used 
the gas generating means having the different compo- ^5 
sition or composition ratio itself from each other, such 
that, for example, the inorganic azide such as the sodi- 
um azide or the non-azide such as the nitroguanidine is 
used as the fuel and the nitrogen source. Alternatively, 
the gas generating means obtained by changing a so 
shape of the composition to a pellet shape, a wafer 
shape, a hollow cylindrical shape, a disc shape, a single 
hole body shape or a porous body shape, or the gas 
generating means obtained by changing a surface area 
according to a size of a formed body may be used. In ss 
particular, when the gas generating means Is formed in- 
to the porous body with a plurality of through-holes, an 
arrangement of the holes is not particulariy limited, how- 
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ever, in order to stabilize a performance of the gas gen- 
erator, an arrangement structure such that a distance 
between an outer end portion of the formed body and 
the center of the hole and a distance between each cent- 
er of the holes are substantially equal to each other is 
preferable. Concretely, in the cylindrical body having a 
circular cross section, for example, a preferred structure 
is such that one hole is arranged at the center and six 
holes are fomied around the hole so that the center of 
each hole Is the apex of regular triangles of the equal 
distances between the holes. Further, in the same man- 
ner, arrangement such that eighteen holes are formed 
around one hole at the center may be also suggested. 
However, the number of holes and the arrangement 
structure are determined in connection with an easiness 
for manufacturing the gas generating agent, a manufac- 
ture cost and a perf^omnance, and are not particulariy lim- 
ited. 

[0064] The filter means for cooling a combustion gas 
generated by the combustion of the gas generating 
means is disposed in the filter means accommodating 
chamber provided between the two combustion cham- 
bers. The filter means is disposed In the housing for 
cooling and/or purifying a combustion gas generated by 
combustion of the gas generating means. For example, 
in addition to a filter for purifying the combustion gas 
and/or a coolant for cooling the combustion gas gener- 
ated which are conventionally used, a laminated wire 
mesh filter obtained by compression-molding a laminat- 
ed annular wire-mesh body made of an appropriate ma- 
terial can be used. The filter means can be formed into 
a double structure having different pressure losses in- 
side and outside, a function for protecting the filter 
means may be provided inside, and a function for sup- 
pressing expansion of the filter means may be provided 
outside. The material of the filter means is not limited to 
a wire mesh made of wire rods, but an expanded metal 
formed into a cylindrical shape can be used as the filter 
means. And an outer periphery of the filter means is sup- 
ported by an outer layer comprising a laminated wire 
mesh body, a porous cylindrical body or an annular belt 
so that expansion of the filter means can be suppressed. 
[0065] The filter means is supported by the filter 
means supporting member and fixed inside the housing 
so that a gap with a predetermined width is obtained be- 
tween the inner peripheral surface of the housing and 
the filter means. Because of the gap obtained b tween 
the outer peripheral surface of the filter means and the 
inner peripheral surface, a combustion gas does not 
concentrate in the vicinify of the gas discharge ports 
while passing through the filter means, and thereby all 
portions of the filter means can be utilized. 
[0066] In the housing, the ignition means which de- 
tects the impact and then actuates to ignite and burn the 
gas generating means is also accommodated. In the 
gas generator of the present invention, an electric igni- 
tion fype ignition means which is actuat d by an electric 
signal (or actuation signal) transmitted from the impact 
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sensor or the like detecting the impact is used as the 
ignition means. The electric ignition type ignition means 
comprises an igniter to be actuated based on an lectric 
signal transmitted from an electric sensor detecting the 
impact exclusively with an electrical mechanism such 
as a semiconductor acceleration sensor, and a transfer 
charge to be ignited and bumt by the actuation of the 
igniter. 

[0067] The above gas generator for the air bag is ac-* 
commodated in a module case together with an air bag 
(bag body) which inflates by introducing a gas generat- 
ed by the gas generator, thereby forming an air bag ap- 
paratus. In the air bag apparatus, the gas generator is 
actuated reacting upon the impact sensor detecting the 
impact and discharges a combustion gas from the gas 
discharging ports of the housing. The combustion gas 
flows into the air bag, the air bag breaks the module cov- 
er and inflates to form a cushion absorbing the impact 
between the passenger and the hard structure in the ve- 
hicle. 

[0068] According to the present invention, there can 
be realized a gas generator In which the entire size of 
the container is small, the generator can be manufac^ 
tured easily with a simple structure and can actuates, 
applying as small as possible impact to the occupant at 
the initial state of the actuation, and in that the actuation 
output and timing of output rising can be arbitrarily ad- 
justed to be able to safely restrain the occupant even 
when frame of the occupant (for example, whether a sit- 
ting height of the occupant is long or short, whether the 
occupant is an adult or a child, and the like), a sitting 
attitude (for example, an attitude of the occupant holding 
the steering wheel) and the like are different. 
[0069] Further, in the gas generator of the present in- 
vention, sealing structures can be reduced by making 
one of the combustion chambers communicate with the 
filter means accommodating chamber. In the gas gen- 
erator including a structure combining the flame-trans- 
fem'ng tube and the plate member, an amount of the gas 
generating agent accommodated In the combustion 
chamber can be appropriately varied, and thereby the 
gas generator which can be generally usable .is provid- 
ed. 

Brief Description of the Drawings 
[0070] 

Fig. 1 is a cross sectional view in the longitudinal 
direction showing an embodiment of a gas genera- 
tor (1) for an air bag of the present invention; 
Fig. 2 is a perspective view showing a diffuser shell 
of the gas generator shown in Fig. 1; 
Figs. 3 are cross sectional views showing a diffuser 
shell of other embodiment, wherein (a) is a cross 
sectional view in the a longitudinal direction, and (b) 
is a cross sectional view in the direction perpendic- 
ular to the longitudinal direction; 



Fig. 4 is a perspective vl w showing a diffuser shell 
In other embodim nt; 

Fig. 5 is a cross sectional vi w showing a gas gen- 
erator for an air bag of other embodiment in the lon- 
5 gitudinal direction; 

Fig. 6 is a cross sectional view showing one embod- 
iment of a gas generator (2) for an air bag of the 
present invention in the longitudinal direction of the 
gas generator; 

10 Fig. 7 is a vertical cross sectional view showing one 
embodiment of a gas generator (3) of the invention; 
and 

Fig. 8 is a schematic view showing an air bag ap- 
paratus of the invention. 

IS 
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Preferred Embodiments of the Invention 



[0072] A gas generator for an air bag according to the 
present invention will be described below according to 
the embodiments shown in the accompanying draw- 
ings. 

Embodiment 1 

[0073] Fig. 1 1s a vertical cross sectional view of a first 
embodiment of a gas generator for an air bag according 
to the present invention. 

[0074] The gas generator has a housing 3 formed by 
integrally uniting a cylindrical difliiser shell 1 having a 
gas discharging port 4 and closure shells 2 which close 
openings In ends of the difTuser shell 1 . A plurality of gas 
discharging ports are formed in the peripheral wall of the 
cylindrical housing 3, being arranged along the axial di- 
rection of the housing as described below. And in the 
housing 3. combustion chambers 6 for accommodating 
gas generating agents 5 as gas generating means are 
formed on both sides (i.e., on the closure shells sides) 
in the axial direction. A filter means accommodating 
chamber 8 for accommodating a cylindrical filter means 
7 is provided between the combustion chambers 6, i.e., 
in the vicinity of the center of the housing 3. In describing 
this embodiment* the right side combustion chamber in 
the drawing is defined as a first combustion chamber 6a 
and the left side combustion chamber is defined as a 
second combustion chamber 6b. The first combustion 
chamber 6a communicates with the filter means accom- 
modating chamber 8. 

[0075] As shown in Rg. 2, the diffliser shell 1 1s formed 
with a cylindrical straight tube. In a part of peripheral 
wall of the diffuser shell 1 in which the filter means ac- 
commodating chamber 8 is provided, a plurality of the 
gas discharging ports 4 are aligned straight in the axial 
direction of the housing 3 to form a gas discharging port 
line 50. Two to six gas discharging port lines 50 are ar- 
ranged dose to each other, thereby forming a gas dis- 
charging port group 60. In this emtx>diment, a gas dis- 
charging port group 60 consists of three gas discharging 
port lines 50 arranged close to each other. The gas dis- 
charging port groups 60 are provided at predetermined 
intervals (preferably, at the central angle of 60*' to 120°) 
in a circumferential direction of the housing 3, and in this 
embodiment, the gas discharging port groups 60 ar 
provided at intervals of 90°. In the drawing, an inten^al 
between th gas discharging port groups is shown In the 



interior angle 0 formed between gas discharging port 
groups adjacent to each other in the circumferential di- 
rection, in the gas discharging port group 60, it is pref- 
erable that the gas discharging ports 4 which are adja- 
5 cent to each other in the circumferential direction are 
adjusted so that the central angle <|> therebetween is in 
the range of 10** to 30**. Further, in this emt>odiment, the 
gas discharge port lines 50 constituting a gas discharg- 
ing port group 60 have the gas discharging ports 4 hav- 
10 ing different inner diameters respectively, but it Is natu- 
rally possible to form the gas discharging port group 60 
by arranging two to six gas discharge port lines 50 hav- 
ing gas discharging ports 4 in the same size. In relation 
to the arrangement of the gas discharging ports, as 
15 shown in Fig. 3a of the cross sectional view taken along 
the longitudinal direction, six gas discharging ports 4 
may be arranged in the axial direction of the housing 3 
to form a gas discharging port line 50, and six gas dis- 
charging port lines 50 may be arranged close to each 
20 other in the circumferential direction of the housing 3 to 
form a gas discharging port group 60. As shown in Fig. 
3b of the cross sectional view taken along a direction 
perpendicular to the longitudinal direction, four gas dis- 
charging port groups 60 may be arranged in the circum- 
ferential direction of the housing 3 at intervals of the cen- 
tral angle (0) 90**. In an example shown in Rgs. 3a and 
3b, among six gas discharging port lines 50 constituting 
the gas discharging port groups 60, two gas discharging 
port lines 50 in the middle comprise gas discharging 
ports 4 having a larger inner diameter, and respective 
two gas discharging port lines 50 arranged on the op- 
posite sides of the two gas discharging port lines 50 in 
the middle comprise gas discharging ports 4 having a 
smaller inner diameter. 

[0076] Further, as shown in Fig. 4, the gas discharging 
port lines 50 can be arranged independentiy in the cir- 
cumferential direction without arranging two to six gas 
discharging port lines 50 close to each other to form the 
gas discharging port group. In this case, the gas dis- 
charging port lines are arranged at predetermined inter- 
vals in the circumferential direction of the housing. Th 
gas discharging ports 4 have function to adjust the in- 
ternal pressure of the housing 3 when the gas generat- 
ing agents 5 are burnt, and the total opening area of the 
gas discharging ports 4 Is determined based on charac- 
teristics and the like of the gas generating agents 5 ac- 
commodated in each of the combustion chambers 6. 
[0077] The gas discharging port 4 is closed with a seal 
tape 9 made of aluminum for preventing moisture. In the 
present invention, since the gas discharging ports 4 are 
arranged as a gas discharging port line or a gas dis- 
charging port group straight along the axial direction of 
the housing 3, the gas discharging port 4 can be closed 
with the seal tape 9 extending zonally along the axial 
direction of th housing 3. That is, since it is unneces- 
sary to stick the seal tape 9 in the circumferential direc- 
tion of the housing 3, the seal tape 9 can be pasted eas- 
ily. It is preferable that the seal tape 9 for closing the gas 
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discharging port is formed wider than the gas discharg- 
ing port line 50 or the gas discharging port group 60 by 
2 to 20 mm. 

[0078] Each closure shell 2 comprises an annular por- 
tion 21 connected to an opening end of the diffuser shell 5 
1 and a cylindrical portion 22 integrally connected to a 
central opening of the annular portion. This cylindrical 
portion 22 projects outwardly in the axial direction of the 
housing 3. and an ignition means 26 is accommodated 
in the inner space of the cylindrical portion 22. In this io 
embodiment, the first closure shell 2a for closing the end 
opening in the first combustion chamber 6a side com- 
prises a cylindrical portion 22a and an annular portion 
21a connected to an end of the cylindrical portion 22a 
in a fiange-like manner. The second closure shell 2b for is 
closing the end opening in the second combustion 
chamber 6b side comprises a cylindrical portion 22b and 
an annular portion 21a which is perpendicular to a pe- 
ripheral wall of the cylindrical portion 22b in a flange-like 
manner. The cylindrical portions 22a and 22b of the first 20 
and second closure shells 2a and 2b accommodate 
therein first and second ignition means 26a and 26b, re- 
spectively. Each of the first and second ignition means 
26a and 26b comprises an igniter 10 accommodated in 
an igniter collar 11 , and a transfer charge 1 2 to be ignited 25 
and burnt by the igniter 10. The cylindrical portion 22a 
of the first closure shell 2a is closed with a cap member 
14 connected to an end of the flame- transfemng tube 
13, and the cylindrical portion 22b of the second closure 
shell 2b is closed with a porous disk-like cover member 30 
16. The cover member 16 Is provided with a plurality of 
flame-transferring holes 15b in the second combustion 
chamber side 6b. The peripheral wall of the flame-trans- 
ferring tube 13 connected to the cap member 14 is pro- 
vided with a plurality of flame-transfening holes 15a, 35 
and the inner space thereof communicates with an in- 
terior of the cylindrical portion 22a of the first closure 
shell 2a. 

[0079] In the present embodiment, the peripheral 
edge of the annular portion 21b forming the second do- ^0 
sure shell 2b is formed such as to project outwardly in 
the radial direction of the diffuser shell 1. With this de- 
sign, the annular portion 21b can function as a flange 
when the gas generator is mounted to a module. A 
screw groove (screw groove having a pitch of 1.0 mm 45 
with respect to a diameter of 22 mm of the cylindrical 
portion 22a, for example) is formed in an outer periph- 
eral surface of the cylindrical portion 22a in the first clo- 
sure shell 2a. As a result, if a nut is incorporated in the 
cylindrical portion 22a, it can function as a stud bolt so 
when the gas generator is mounted to a module case. 
[0080] The first combustion chamber 6a formed in the 
right side of the housing 3 in the drawing is partitioned 
from the filter means accommodating chamber 8 by a 
partitioning member. In the present embodiment, a baf- ss 
fling member 17 curved into a convex shape toward a 
first ignition means 26a is used as the partitioning mem- 
ber. The baffling member 17 has a function for prevent- 



ing a gas generating agent 5a from moving toward the 
filter means accommodating chamber 8. The baffling 
member 17 is formed with a plurality of through-holes 
1 8a which makes the first combustion chamber 6a com- 
municate with the filter means accommodating chamber 
8. The through-holes 18a are not closed with the seal 
tape or the like but are opened, and the first combustion 
chamber 6a always communicates with the fitter means 
accommodating chamber 8. With this design, moisture- 
proof of the gas generating agents 5a accommodated 
in the first combustion chamber 6a and rustproofing of 
inner metal member can be achieved only by sealing 
the gas discharging ports 4 formed in the peripheral wall 
of the cylindrical housing 3, and the sealing structure 
can be simplified. Incidentally, the through-holes 18a 
formed in the baffling member can be appropriately 
closed with a seal tape so that, when the seal tape is 
ruptured by combustion of the gas generating agent, 
both the chambers communicates with each other. The 
porous cylindrical first gas generating agents 5a are ac- 
commodated in the first combustion chamber 6a. The 
gas generating agents 5a are supported by an inwardly 
shaped plate member 23 like a flange with a central 
opening which the flame-transferring tube 13 passes 
through. A peripheral wall 19 of the plate member 23 is 
fitted into a combustion chamber 6a, and the gas gen- 
erating agent 5a is supported by a flange 20 connected 
to the peripheral wall 19. With this design, movement of 
the gas generating agents 5a is blocked and thus, pos- 
sible damages to the gas generating agents 5a caused 
by vibration or the like can be avoided. Further, since 
the plate member 23 is fitted inwardly such that the plate 
member 23 can slide in the axial direction of the housing 
3, even if the amount of the accommodated gas gener- 
ating agents 5a is varied, the gas generating agents 5a 
can reliably be supported, pressed and/or held. 
[0081] The gas generating agent 5a accommodated 
in the combustion chamber 6a is supported by the plate 
member 23 and flame of the ignition means 26a is reli- 
ably ejected into the combustion chamber 6a by the 
flame-transferring tube 13. Therefore, even if the 
amount of the gas generating agent 5a accommodated 
in the combustion chamber 6a is varied, the gas gener- 
ating agent 5a is reliabiy be ignited and burnt. 
[0082] The baffling member 17 having the through- 
holes 1 8a supports the gas generating agent 5a accom- 
modated in the first combustion chamber 6a to prevent 
the gas generating agent 5a from moving into the filter 
means accommodating chamber 8. The baffling mem- 
ber 17 does not have a function of adjusting the com- 
bustion intemal pressure in the first combustion cham- 
ber 6a. Therefore, the through-holes 18a are adjusted 
such that inner diameter tiiereof is smaller than the first 
gas generating agent 5a, and a total opening area of the 
through-holes 18a are larger than a total opening area 
of the gas discharging ports 4. 

[0083] Further, the second combustion chamber 6b 
on the left side of the housing 3 in the drawing is formed 
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inside of a cup member 24 whose peripheral wall Is pro- 
vided with a plurality of through-holes 18b. The through- 
holes 18b are closed with closing members 25 made of 
stainless foil having a thickness of about 40 ^m. The 
closing members 25 can be adhered by a mordant or an 5 
adhesive for example. The through-holes 18b can be 
fbmied in a bottom of the cup member 24 (i.e.. In the 
filter means accommodating chamber 8 side). However, 
in order to prevent flame and gas generated in the first 
combustion chamber 6a from directly ejecting, it is pref- to 
erable to form the through-holes 18b in the peripheral 
wall 33 as in this embodiment As shown in this embod- 
iment, when the through-holes 18b are formed In the pe- 
ripheral wall 33 of the cup member 24, a flow path 27 
extending from the through-holes 1 8b to the filter means ts 
accommodating chamber 8 Is formed between an outer 
peripheral surface of the cup member 24 and an Inner 
peripheral surface of the housing 3. The flow path 27 
between the inner peripheral surface of the housing 3 
and the outer peripheral surface of the cup member 24 20 
can be obtained, for example, by making an outer diam- 
eter of the cup member 24 smaller in part extending from 
the through-holes 18b to the filter means accommodat- 
ing chamber 8 to secure a space 27 between the inner 
peripheral surface of the housing 3 and the outer periph- 25 
era! surface of the cup member 24 as shown in this em- 
bodiment. Single-perforated first gas generating agents 
5b are accommodated in the second combustion cham- 
ber 6b. and are supported by a plate member 23 accom- 
modated in the second combustion chamber 6b like the 30 
first gas generating agents 5a. 

[0084] In this embodiment, gas generating agents 
having different shapes are used as the first gas gener- 
ating agent 5a and the second gas generating agents 
5b. Naturally, the same gas generating agents can be 35 
used in both the combustion chambers 6a and 6b, but 
the respective combustion chambers have gas gener- 
ating agents in different shapes from each other as in 
this embodiment, operation performance of the gas gen- 
erator (i.e., developing pattern of the air bag) can vari- 40 
ously be adjusted. Further, as another option, when the 
respective combustion chambers accommodates the 
gas generating agents in the same shape but different 
from each other in at least one of a burning rate, a com- 
position, a composition ratio and an amount, the oper- 45 
ation performance of the gas generator can variously be 
adjusted like the present embodiment. 
[0085] A cylindrical filter means 7 is accommodated 
in the filter means accommodating chamber 8. In this 
embodiment, the filter means 7 is formed by winding an so 
expanded metal in many times. Another example of the 
filter means 7 can be a cootant/filter which is obtained 
by using laminated wire mesh body and has a cooling 
eff ct of the combustion gas and a function for collecting 
combustion residues. The filter means 7 is supported by ss 
and fixed to a filter means supporting member 28, and 
a gap 32 having a predetermin d width is secured be- 
tween an outer peripheral surface of th filter m ans 7 



and the inner peripheral surface of the housing 3. In the 
present embodiment, the filter means supporting mem- 
ber 28 comprises an inner peripheral wall 29 fitted into 
a central opening of the filter means 7, an outer periph- 
eral wall 30 extending into a direction opposite from the 
inner peripheral wall 29 and fitted into an inner periph- 
eral surface of the housing, and an circular portion 31 
for connecting the inner peripheral wall 29 and the outer 
peripheral wall 30. The filter means 7 is supported and 
fixed in the inner peripheral end surfaces thereof by the 
filter means supporting members 28 fitted into the hous- 
ing 3. The gap 32 obtained between the outer peripheral 
surface of the filter means 7 and the inner peripheral 
surface of the housing 3 functions as a gas flow path so 
that the combustion gas is prevented from concentrating 
in the vicinity of the gas discharging port 4 when the 
combustion gas passes through the filter means 7. In 
the present embodiment, the outer peripheral surface of 
the filter means supporting member 28 provided in the 
first combustion chamber 6a side is supported and fixed 
by an emboss structure provided on the housing 3 or by 
press-fitting. 

[0086] An actuation pattern of the gas generator 
shown in the drawings will be described below. 
[0087] First, when the first Ignition means 26a is ac- 
tuated, a flame generated therefrom passes through the 
flame-transferring tube 13, and ejects into the first com- 
bustion chamber 6a from the flame-transferring holes 
15a. This flame ignites and bums the first gas generat- 
ing agents 5a to generate a combustion gas. Actuation 
gas generated by the combustion of the first gas gener- 
ating agents 5a passes through the through-holes 18a 
of the baffiing member 17 and reaches the filter means 
accommodating chamber 8. While the actuation gas 
passes through the filter means 7, the gas is purified 
and cooled and flows into the gap 32, and the actuation 
gas ruptures the seal tape 9 and is discharged from the 
gas discharging port 4. The second gas generating 
agents 5b accommodated in the second combustion 
chamber 6b are never ignited and burnt by the combus- 
tion of the first gas generating agents 5a because the 
through-holes 18b of the cup member 24 is closed by 
the rupturable member. The second gas generating 
agents 5b are ignited and bumt by the actuation of the 
second ignition means 26b. However, if automatic igni- 
tion material (Al M) which is ignited and bumt by the com- 
bustion heat (transferred heat) of thefiret gas generating 
agent 5a transferred from the housing 3 or the like is 
disposed in the second combustion chamber 6b, the 
second gas generating agents 5b can be ignited and 
burnt by the automatic ignition means. Nitrocellulose or 
the like can be used as the automatic ignition means. 
And the automatic ignition means is disposed so that 
the second gas generating agents 5b are ignit d and 
bumt 100 milliseconds or more behind after the first ig- 
nition means 26a was actuated. 
[0088] The second ignition means 26b is actuated si- 
multaneously with th first ignition means 26a or later at 
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a predetermined interval than the actuation of the first 
ignition means 26a. As a result, the ignition timings of 
the two Ignition means 26a and 26b are adjusted. That 
is, the output performance (operation performance) of 
the gas generator can arbitrarily be adjusted by actuat- 
ing the second ignition means 26b after actuation of the 
first ignition means 26a or by actuating the first ignition 
means 26a and the second ignition means 26b simulta- 
neously. Thus, in various situations such as a vehicle 
speed or environment temperature at the time of colll- 
slon» it is possible to optimize the development of the air 
bag when an air bag apparatus which will be described 
later is used. 

[0089] If the second ignition means 26b Is actuated, 
a flame generated therefrom ejects into the second 
combustion chamber 6b from the flame-transferring 
holes 15b of the cover member 16. Ignites and bums 
the second gas generating agent 5b to generate an ac- 
tuation gas. The actuation gas peels off the closing 
members 25 and ejects from the through-holes 18b of 
the cup member 24, passes through the flow path 27 
formed between the cup member 24 and the housing 3 
and reaches the filter means accommodating chamber 
8. Thereafter, the actuation gas passes through the filter 
means 7 and Is discharged from the gas discharging 
port 4 like the combustion gas generated from the first 
gas generating agent 5a. 

Embodiment 2 

[0090] Rg. 5 Is a vertical cross sectional view of other 
embodiment of a gas generator for an air bag according 
to the present invention. 

[0091] This gas generator has a housing 3 formed by 
integrally uniting a cylindrical diffuser shell 1 having a 
gas discharging port 4 and a closure shell 40 which clos- 
es openings In the ends of the diffuser shell 1 In the 
same manner as the gas generator shown In Fig. 1. 
However, the filter means accommodating chamber 8 is 
disposed in a different place, and the filter means ac- 
commodating chamber 8 is defined at the end of the 
housing 3. One combustion chamber 6 for accommo- 
dating the gas generating agent 5 is defined at the other 
end of the housing 3. Therefore, in this embodiment, the 
combustion chamber 6 and the filter means accommo- 
dating chamber 8 are adjacentiy provided in the housing 
3 in the axial direction. 

[0092] The combustion chamber 6 formed at the one 
end of the housing 3 is separated from the filter means 
accommodating chamber 8 by a partition member. Like 
Embodiment 1, a baffling member 17 curved into a con- 
vex shape toward the combustion chamber 6 is used as 
this partition member. This baffling member 17 is formed 
with a plurality of through-holes 1 8 which communicates 
the combustion chamber 6 with the filter means accom- 
modating chamber 8, and both the chambers 6 and 8 
are always in communication with each other. Moisture- 
proof of the gas generating agents 5 accommodated in 



the combustion chamber 6 and rustproofing of inner 
metal m mber are achieved by sealing the gas dis- 
charging ports 4 formed in the peripheral wall of the cy- 
lindrical housing 3 and thus, the sealing structure in the 

5 combustion chamber 6 side can be simplified. Naturally, 
even in this embodiment. If it is unnecessary to simplify 
the sealing structure, the through-holes 18 may also be 
closed with seal tapes which are ruptured by combus- 
tion of the gas generating agent. 

10 [0093] The porous cylindrical gas generating ag nts 
5 are accommodated in the combustion chamber 6, and 
the gas generating agents 5 are supported betwe n a 
baffling member 17 and an inwardly fiange-like-shaped 
plate member 23. With this design, movement of the gas 

IS generating agents 5 is blocked and thus, the gas gen- 
erating agents 5 can be prevented from being damaged 
due to vibration or the like. This plate member 23 can 
slide in the axial direction of the housing 3. Therefore, 
even if the amount of the accommodated gas generating 

20 agents 5 is varied, movement of the gas generating 
agents 5 can be reliably blocked. 
[0094] In this embodiment also, the diffuser shell 1 
constituting the housing 3 is formed with a cylindrical 
straight tube. In a part of the peripheral wall in which the 

25 filter means accommodating chamber 8 is provided, a 
plurality of the gas discharging ports 4 are arranged. The 
gas discharging ports are aligned straight In the axial 
direction of the housing 3 in the same manner as Em- 
bodiment 1 to form a gas discharging port line 50 or a 

30 gas discharging port group 60 in which two to six gas 
discharging lines 50 are arranged close to each other. 
[0095] As in Embodiment 1 , the gas discharging ports 
4 are closed with a band-like seal tape 9 extending 
straight along the axial direction of the housing 3, and 

35 the moisture-proof in the housing 3 as well as In the com- 
bustion chamber 6 is achieved. Also in the present em- 
bodiment, the gas discharging port 4 can easily and un- 
failingly be dosed because the seal tape 9 can be at- 
tached straight along the axial direction of the housing 3. 

40 [0096] A closure shell 40a for closing the opening of 
the diffijser shell 1 In the filter means accommodating 
chamk>er 8 side comprises an annular portion 41a con- 
nected to an opening edge of the diffuser shell 1 , an cir- 
cular portion 42 projecting from the annular portion 41 a 

45 toward the filter means accommodating chamber 8, and 
a screw portion 43 projecting from the annular portion 
41a outwardly in the axial direction of the housing 3. The 
circular portion 42 is adjusted to a size capable of being 
abutted against the inner peripheral surface of the filter 

50 means 7. and functions to support the filter means 7. By 
providing the screw portion 43 with a nut (not shown), 
the gas generator can be mounted to a module case. 
[0097] Meanwhile, a closure shell 40b for closing the 
opening of the diffuser shell 1 in the combustion cham- 

55 ber 6 side comprises an annular portion 41b connected 
to the opening end of the diffuser shell 1 , and a cylindri- 
cal portion 44 Integrally connected to a central opening 
of the annular portion 41b and projecting outwardly in 
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the axial direction of the housing 3. An ignition means 
26 comprising an igniter 10 accommodated in an igniter 
collar 1 1 and a transfer charge 1 2 to be ignited and bumt 
by the igniter 10 is accommodated in an interior of the 
cylindrical portion 44. A peripheral edge of the annular 
portion 41 b is fornied such as to project outwardly In the 
radial direction of the diffuser shelf 1. Therefore, the pe- 
ripheral edge of the annular portion 41 can function as 
a flange portion when the gas generator is mounted to 
the module. 

[0098] The cylindrical portion 44 of the closure shell 
40b is closed with a cap member 14 connected to an 
end of the flame-transfem'ng tube 13. The flame-trans- 
fening tube 13 connected to the cap member 14 is pro- 
vided at its peripheral wall with a plurality of flame-trans- 
ferring holes 15, and the interior of the flame-transfer- 
ring tube 13 communicates with an interior of the cylin- 
drical portion 44 of the closure shell 2, i.e., with a space 
in which the ignition means 26 is accommodated. With 
this design, a flame generated by the actuation of the 
ignition means 26 passes through the flame-transferring 
tube 13 and ejects into the combustion chamber 6 from 
a flame-transferring hole 15. In this embodiment, the 
flame-transfem'ng tube 13 is blocked with a stopper 45 
in the closer to the end (i.e., in the filter means accom- 
modating chamber 8 side) than the region which has the 
flame-transferring hole 15. The stopper 45 blocks the 
flame-transferring tube 13 in the interior not involved in 
the flame-transferring holes 15 and thereby an unnec- 
essary space at the time of igniting the transfer charge 
Is eliminated to increase the pressure inside the space 
accommodating the ignition means, and in result, an ig- 
nitability of the transfer charge 12 Is improved. 
[0099] As in Embodiment 1 , a cylindrical filter means 
7 is accommodated in the Alter means accommodating 
chamber 8. The end of the filter means 7 In the combus- 
tion chamber 6 side Is supported by and fixed to a filter 
means supporting member 28, and the other end of the 
filter means 7 is supported by and fixed to the circular 
portion 42 of the closure shell 40a which closes the 
opening in the filter means accommodating chamber 8 
side. With tiiis design, a gap 32 having a predetermined 
width is obtained between the outer peripheral surface 
of the filter means 7 and the inner peripheral surface of 
the housing 3, This gap 32 functions as a gas-fiow path, 
and when a combustion gas passes through the filter 
means 7, the gap 32 prevents the combustion gas from 
being concentrated near the gas discharging ports 4. 
[0100] The gas generator actuates as follows. When 
the igniter 10 is actuated to ignite and bum the transfer 
charge 12, a fiame thereof passes through the flame- 
transferring tube 13 and ejects into tiie combustion 
chamber 6 through the flame-transferring hole 15. The 
flame ignites and burn the gas generating agent 5 in the 
combustion chamber 6 to generate an actuating gas. 
And the gas flows into the filter means accommodating 
chamber 8 through the through-holes 18 of the baffling 
member 17. Thereaft r, while th actuation gas passes 



through the filter means 7, the gas is purified and cooled, 
and ruptures the seal tape 9 closing the gas discharging 
port 4, and is discharged from the gas discharging port 
4. 

5 

Embodiment 3 

[0101] Fig. 6 Is a vertical cross sectional view of one 
embodiment of a gas generator for an air bag according 
to the present invention. In the gas generator of this em- 
bodiment, a combustion chamber and a fitter means ac- 
commodating chamber are adjacent to and communi- 
cate with each other in the axial direction, and a gas 
generating means in the combustion chamber is sup- 
ported by a plate member, and a flame-transferring tube 
projects in the combustion chamber. 
[01 02] This gas generator has a housing 1 03 formed 
by integrally joining a cylindrical diflljser shell 101 hav- 
ing a gas discharging port 104 and a closure shell 102 
which doses openings in ends of the diffuser shell 1 02. 
in this housing 103, a combustion chamber 105 for ac- 
commodating gas generating agents 107 and a filter 
means accommodating chamber 106 for accommodat- 
ing a cylindrical filter means 115 are adjacently provided 
in an axial direction of the housing 103. 
[0103] The combustion chamber 105 formed at an 
end of the housing 103 Is separated from the filter 
means accommodating chamber 106 by a partitioning 
member. In the present embodiment, a baffling member 
110 curved into a convex shape toward the combustion 
chamber is used as the partitioning member. The baf- 
fling member 110 has a function for blocking movement 
of the gas generating agents 1 07 toward the filter means 
accommodating chamber 1 06. The baffling member 110 
is formed with a plurality of through-holes 111 which 
makes the combustion chamber 105 communicate with 
the filter means accommodating chamber 106 so that 
an actuation gas generated by combustion of the gas 
generating agents 107 is sent to the filter means accom- 
modating chamber 106. In the present embodiment, 
since the through-hole 111 Is not closed with a seal tape 
117 and the like, the combustion chamber 105 and the 
filter means accommodating chamber 106 always com- 
municates with each other. Moisture-proof of the gas 
generating agents 107 accommodated in the combus- 
tion chamber 105 and rustproofing of inner metal mem- 
ber are achieved only by sealing a plurality of gas dis- 
charging ports 104 formed in the peripheral wall of the 
cylindrical housing 103 and therefore, the sealing struc- 
ture in the combustion chamber 105 side can be simpli- 
fied. In case that simplifying the sealing structure is not 
exactly an object, for example, in a gas generator in 
which the combustion chamber is separated from the 
filter means accommodating chamber by the baffling 
member, a gas generator in which th gas generating 
agent is pressed and held by the plate memb r, and/or 
a gas generator in which the fiam -transferring tube 
projects in the combustion chamber, the through-hole of 



15 



20 



25 



30 



35 



40 



45 



50 



16 



29 



EP 1 234 732 A1 



30 



the baffling member can be naturally closed with a seal 
tap which is to be ruptured by a combustion of the gas 
generating agents. In this case, the combustion cham- 
ber and the filter means accommodating chamber are 
formed such that they can communicate with each other. 5 
That is, in the present invention, the combustion cham- 
ber and the filter means accommodating chamber may 
always communicate with each other or they may be 
made to communicate with each other by a combustion 
of the gas generating agents, as required. 
[0104] A porous cylindrical gas generating agent 107 
is accommodated in the combustion chamber 105. The 
gas generating agent 1 07 Is supported between the baf- 
fling member 110 and an inwardly shaped flange-like 
plate member 118. With this design, movement of the 
gas generating agent 107 is blocked so that the gas gen- 
erating agent 107 can be prevented from being danrv- 
aged due to vibration or the like. In the present embod- 
iment, a peripheral wall 119 of the plate member 118 is 
fitted into the combustion chamber 105, and the gas 
generating agent 107 is supported by a flange-like por- 
tion 120 connected to the peripheral wall 119. Since the 
plate member 118 can slide in the axial direction of the 
housing 103, even if the amount of the accommodated 
gas generating agent 107 Is varied, movement of the 
gas generating agent 107 can be unfailingly blocked. 
[0105] The baffling member 110 having the through- 
hole 111 supports the gas generating agent 107 accom- 
modated in the combustion chamber 105 and prevents 
the gas generating agents 107 from moving into the filter 
means accommodating chamber 106. The baffling 
member 110 does not have a function to control the 
combustion Internal pressure in the first combustion 
chamber 105. Therefore, the through-holes 111 are ad- 
justed such that an inner diameter thereof is smaller 
than the first gas generating agent 107, and a total open- 
ing area of the through-holes 111 are greater than a total 
opening area of the gas discharging ports 104. 
[0106] The diffuser shell 101 constituting a portion of 
the housing 103 is formed using a cylindrical straight 
tube. In a part of peripheral wall of the diffuser shell 1 01 
where the filter means accommodating chamber 106 is 
provided, a plurality of the gas discharging ports 104 are 
formed. The gas discharging port 104 is closed with a 
seal tape 117 made of aluminum for preventing mois- 
ture. The gas discharging port 1 04 has a function to con- 
trol the internal pressure of the housing 103 at the time 
of combustion of the gas generating agents 107. The 
total opening area of the gas discharging ports 104 is 
determined based on characteristics and the like of the 
gas generating agents 107 accommodated in each of 
the combustion chambers 105. 

[0107] A closure shell 102a for closing an opening of 
the diffuser shell 101 in the filter means accommodating 
chamber 106 side comprises an annular portion 121 
connected to an opening edge of the diffuser shell 101, 
an circular portion 122 projecting from the annular por- 
tion 121 toward the filter means accommodating cham- 



ber 106, and a screw portion 123 projecting from the 
annular portion 121 outwardly In the axial direction of 
the housing 103. The circular portion 122 is adjust d to 
a size capabi of being abutted against the inner periph- 
eral surface of th filtermeans 115, and functions to sup- 
port the filter means 115. By providing a nut (not shown) 
with the screw portion 123, the gas generator can be 
mounted to a module case. 

[01 08] MearYwhile, a closure shell 1 02b for closing an 
opening of the diffuser shell 101 in the combustion 
chamber 105 side comprises an annular portion 121b 
connected to the opening end of the diffuser shell 101, 
and a cylindrical portion 124 integrally connected to a 
central opening of the annular portion 121b and project- 
ing outwardly in the axial direction of the housing 103. 
An ignition means comprising an Igniter 113 accommo- 
dated in an igniter collar, and a transfer charge 114 to 
be ignited and burnt by the igniter 113 are accommodat- 
ed in the inner space of the cylindrical portion 124. A 
peripheral edge of the annular portion 121b is formed 
such as to project outwardly in the radial direction of the 
diffuser shell 101. Therefore, the peripheral edge can 
function as a flange portion when the gas generator is 
mounted to the module. 

[01 09] The cylindrical portion of the closure shell 1 02 
is closed with a cap member 125 connected to an end 
of the flame-transferring tube 108. The flame-transfer- 
ring tube 108 connected to the cap member 125 is 
formed at Its peripheral wall with a plurality of flame- 
transferring holes 109, and the Interior of the flame- 
transfenring tube 108 communicates with the interior of 
the cylindrical portion 124 of the closure shell 102, i.e., 
with a space where the ignition means 113 is accommo- 
dated. The flame-transferring tube 108 projects into the 
combustion chamber 105 through a central opening of 
an inwardly shaped flange-like plate member 118 which 
supports the gas generating agents 107, and the flame- 
transferring hole 109 formed in the peripheral wall of the 
flame-transferring tube 108 is arranged to be inside the 
combustion chamber 1 05. With this design, a flame gen- 
erated by the actuation of the ignition means passes 
through the flame-transfem'ng tube 108 and ejects into 
the combustion chamber 105 through the flame-trans- 
ferring hole 109. The plate member 118 is fitted into the 
housing 103 and can slide in the longitudinal direction 
of the housing 103. Even when the positron of the plate 
member 118 is changed in accordance with the amount 
of the gas generating agents 107 accommodated in the 
combustion chamber 105, it is possible to reliably ignite 
and bum the gas generating agents 107 with the flame 
ejected from the flame-transferring tube 109. In the 
present embodiment, the portion of the flame-transfer- 
ring tube 108 is blocked with a stopper 129 in the closer 
to the end than the region where the flame-transferring 
hole is formed (i.e.. in the filter means accommodating 
chamber 106 side). The stopper 129 blocks the flame- 
transfemng tube 108a in the interior not involved with 
the flame-transfem'ng hole 109, and thereby an unnec- 
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ssary space at the time of igniting the transfer charge 
is eliminated to increase the pressure inside the space 
accommodating the ignition means, and in result, an ig- 
nitabiflty of the transfer charge 114 is improved. 
[0110] A cylindrical filter means 11 5 is accommodated 
in the filter means accommodating chamber 106. In the 
present embodiment, the filter means 115 is formed by 
winding an expanded metal many times. The filter 
nneans 115 can also be formed with a laminated wire 
mesh body so that the filter means 115 can serve as a 
coolant/filter having cooling effect of a combustion gas 
as well as a function for collecting combustion residues. 
The end of the filter means 115 in the combustion cham- 
ber 1 05 side is supported by and fixed to the filter means 
supporting member 112, and the other end of the filter 
means 115 is supported by and fixed to the circular por- 
tion 122 of the closer shell 102b which closes an open- 
ing in the filter means accommodating chamber 106 
side. With this design, a gap 116 having a predeter- 
mined width is obtained between the outer peripheral 
surface of the filter means 115 and the inner peripheral 
surface of the housing. In the present embodiment, the 
filter means supporting member 112 comprises an inner 
peripheral wall 126 fitted into an central opening of the 
filter means 115, an outer peripheral wall 127 extending 
in the opposite direction of the inner peripheral wall and 
fitted into an inner peripheral surface of the housing 103, 
and an annular portion 128 connecting the Inner periph- 
eral wall and the outer peripheral wall. The filter means 
supporting member 112 is fixed inside the housing 103 
by an emboss structure provided In the housing 103 or 
press-fitting. The gap 116 secured between the outer 
peripheral surface of the filter means 115 and the inner 
peripheral surface of the housing 103 functions as a 
gas-fiow path, and this prevent a combustion gas ft'om 
being concentrated near the gas discharging port 104 
when the combustion gas passes through the filter 
means 115. 

[0111] This gas generator actuates as follows. The ig- 
niter 113 is actuated to ignite and bum the transfer 
charge 114, a flame passes through the flame-transfer- 
ring tube 108 and ejects into the combustion chamber 
105 through the flame-transferring hole 109. The flame 
ignites and bum the gas generating agent 107 in the 
combustion chamber 105 to generate an actuation gas, 
and the gas flows into the filter means accommodating 
chamber 106 through the through-holes 111 of the baf- 
fling member 110. Thereafter, while the actuation gas 
passes through the filter means 115, the gas is purified 
and cooled, and ruptures the sea! tape 117 which closes 
thegas discharging port 104, and is discharged from the 
gas discharging port 104. 

Embodiment 4 

[0112] Fig. 7 is a vertical cross sectional view of one 
embodim nt of a gas generator for an air bag according 
to the present invention. 



[0113] This gas generator has a housing 203 formed 
by integrally joining a cylindrical diffuser shell 201 hav- 
ing a gas discharging port 4 and closure shells 202 
which close openings in ends of the diffuser shell 201. 
5 In the housing 203, combustion chambers 206 for ac- 
commodating gas generating agents 205 as a gas gen- 
erating means are formed on the both sides (i.e., the 
closure shells side) in the axial direction. A filter means 
accommodating chamber 208 for accommodating a cy- 
10 iindrical filter means 207 is provided between the com- 
bustion chambers 206, i.e., in the vicinity of the center 
of the housing 203. In the present embodiment, for con- 
venience of explanation, the right side combustion 
chamber In the drawing is defined as a first combustion 
15 chamber 206a and the left side combustion chamber is 
defined as a second combustion chamber 206b. The 
flrst combustion chamber 206a communicates with the 
filter means accommodating chamber 208. 
[01 14] The diffuser shell 201 is formed with a cylindri- 
20 cal straight tube. In a part of the peripheral wall of the 
diffuser shell 201 where the filter means accommodat- 
ing chamber 208 is provided, a plurality of the gas dis- 
charging ports 204 are formed. The gas discharging port 
204 is closed with a seal tape 209 made of aluminum 
25 for moisture-proofing. The gas discharging port 204 has 
a function to control the intemal pressure of the housing 
203 at the time of combustion of the gas generating 
agents 205. The total opening area of the gas discharg- 
ing ports 204 Is detemnined based on characteristics 
30 and the like of the gas generating agents 205 accom- 
modated in each of the combustion chambers 206. 
[0115] The closure shell 202 comprises an annular 
portion 221 connected to an opening end of the diffuser 
shell 201 , and a cylindrical portion 222 integrally con- 
35 nected to a central opening of the annular portion 221 . 
The cylindrical portion 222 projects outwardly in the ax- 
ial direction of the housing 203, and an ignition means 
226 is accommodated in the interior tiiereof. In the 
present embodiment, the first closure shell 202a for 
40 closing an end opening in the first combustion chamb r 
206a side comprises a cylindrical portion 222a and an 
annular portion 221a connected in a flange-like shape 
to an end of the cylindrical portion 222a. The second 
closure shell 202b for closing an end opening In the sec- 
45 ond combustion chamber 206b side comprises a cylin- 
drical portion 222b, and an annular portion 221a inter- 
secting in a flange-like shape at right angles with a pe- 
ripheral wall of the cylindrical portion 222b. First and 
second ignition means 226a and 226b are respectively 
50 accommodated in the cylindrical portions 222a and 
222b of the flrst and second closure shells 202a and 
202b. Each the Ignition means comprises an igniter 210 
accommodated in an igniter collar 211 and a transfer 
charge 212 to be ignited and burnt by the igniter 210. 
55 The cylindrical portion 222a of th first closure shell 
202a is closed with a cap member 214 connected to an 
end of the flame-transferring tube 213. The cylindrical 
portion 222b of the second closure shell 202b is closed 
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with a porous disk-lik cov r member 216 having a plu- 
rality of flame-transferring hoi s 215b in th second 
combustion chamber 206b side. Th flame-transferring 
tube 213 connected to the cap member 214 is formed 
at its p ripheral wall with a plurality of flame-transferring 5 
holes 215a. and an interior thereof communicates with 
the cylindrical portion 222a of the first closure shell 
202a. 

[0116] In the present embodiment, a peripheral edge 
of the annular portion 221b forming the second closure io 
shell 202b is formed to project outwardly in the radial 
direction of the diffuser shell 201. With this design, the 
annular portion 221b can function as a flange portion 
when the gas generator is mounted to the module. A 
screw groove (screw groove having a pitch of 1.0 mm is 
with respect to a diameter of 22 mm of the cylindrical 
portion 222a for example) is formed in an outer periph- 
eral surface of the cylindrical portion 222a of the first 
closure shell 202a. As a result, if .a nut is incorporated 
in the cylindrical portion 222a, it can function as a stud 20 
bolt when the gas generator is mounted to a module 
case. 

[01 1 7] The first combustion chamber 206a formed on 
the right side of the housing 203 in the drawing is sep- 
arated from the filter means accommodating chamber 25 
208 by a partitioning member. In the present embodi- 
ment, a baffling member 217 curved Into a convex 
shape toward a first ignition means 226a is used as the 
partitioning member. The baffling member 217 has a 
function for blocking movement* of gas generating 30 
agents 205a toward the filter means accommodating 
chamber 208. And a plurality of through-holes 218a are 
formed in the baffling means 217 to make the combus- 
tion chamber 206a communicate with the filter means 
accommodating chamber 208 so that an actuation gas 35 
generated by the combustion of the gas generating 
agents 205a is sent to the filter means accommodating 
chamber 208. The through-hole 218a is not closed by 
the seal tape or the like but is opened. Alternatively, as 
another mode, the through-hole may be closed with the 
seal tape or the like so that the seal tape is ruptured by 
combustion of the gas generating agents to make both 
chambers communicate with each other. In other words, 
the first combustion chamber 206a and the filter means 
accommodating chamber 208 always communicates 45 
with each other, or are made to be able to communicate 
with each other. With this design, moisture-proof of the 
gas generating agents 205a accommodated in the first 
combustion chamber 206a and rustproofing of inner 
metal member can be achieved only by sealing the gas 50 
discharging port 204 formed in the peripheral wall of the 
cylindrical housing 203, and therefore, the sealing struc- 
ture can be simplified. A porous cylindrical gas gener- 
ating agent 205a is accommodated in the first combus- 
tion chamber 206a. The gas generating agent 205a is 55 
supported by an inwardly shaped flange-like plate mem- 
ber 223 in which the flame-transferring tube 213 passes 
through the central opening ther of. A peripheral wall 



219of the plate member 223 is fitted into the combustion 
chamber 206a. and the gas generating agent 205a are 
supported by the flange-like portion 220 connected to 
the peripheral wall 219. With this design, movement of 
the gas generating agent 205a is blocked so that the 
gas generating agent 205a can be prevented from being 
damaged due to vibration or the like. Further, since the 
plate, member 223 is fitted into the housing 203 such 
that the plate member 223 can slide in the axial direction 
of the housing 203, even If the amount of the accommo- 
dated gas generating agents 205a is varied, the gas 
generating agents 205a can reliably be supported, 
pressed and/or held. 

[01 1 8] The gas generating agent 205a accommodat- 
ed in the combustion chamber 206a is supported by the 
plate member 223 and a fiame of the ignition means 
226a is reliably ejected into the combustion chamber 
206a by the flame-transferring tube 213. Therefore, 
even if the amount of the gas generating agent 205a 
accommodated in the combustion chamber 206a is var- 
ied, the gas generating agent 205a is unfailingly be ig- 
nited and burnt. 

[01 19] The baffling member 217 having the through- 
hole 218a supports the gas generating agent 205a ac- 
commodated in the first combustion chamber 206a to 
block movement of the gas generating agent 205a to- 
wards the filter means accommodating chamber 208. 
The baffling member 217 does not have a function to 
control the combustion internal pressure in the first com- 
bustion chamber 206a. Therefore, the through-hole 
218a is adjusted such tiiat inner diameter thereof is 
smaller than the first gas generating agent 205a, and a 
total opening area of the through-holes 218a is greater 
than a total opening area of the gas discharging ports 
204. 

[01 20] Further, the second combustion chamber 206b 
formed on the left side of the housing 203 in the drawing 
is formed inside of a cup member 224 provided at Its 
peripheral wall with a plurality of through-holes 218b. 
The through-hole 218b is closed with a closing member 
225 made of stainless foil having a thickness of about 
40 |xm. The closing members 225 can be adhered using 
a mordant or an adhesive for example. The through- 
holes 218b can also be formed in the bottom of the cup 
member 224 (i.e., in the filter means accommodating 
chamber 208 side), in order to prevent a fiame and a 
gas generated in the first combustion chamber 206a 
from directly ejecting, it is preferable to form the through- 
hole 218b in the peripheral wall 233 as in the present 
embodiment. As shown in the present embodiment, 
when the through-holes 218b are formed in the periph- 
eral wall 233 of the cup member 224. a fiow path 227 
connected from the through-holes 218b to the filter 
means accommodating chamber 208 is formed be- 
tween an outer peripheral surface of the cup member 
224 and an inner peripheral surface of the housing 203. 
The flow path 227 between the inner peripheral surtace 
of the housing 203 and the outer peripheral surface of 
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the cup member 224 can be obtained, for example, by 
making an outer diameter of the cup member 224 small- 
er in part extending from the through-holes 218b to the 
filter m ans accommodating chamber 208 to secure a 
space 227 between the inner peripheral surface of the 5 
housing 203 and the outer peripheral surface of th cup 
member 224 as shown In this embodiment. A single-per- 
forated first gas generating agents 205b is accommo- 
dated in the second combustion chamber 206b, and Is 
supported by a plate member 223 accommodated In the 
second combustion chamber 206b like the first gas gen- 
erating agent 205a. 

[0121] In the present embodiment, gas generating 
agents having different shapes are used as the first gas 
generating agent 205a and the second gas generating 
agents 205b. Naturally, the same gas generating agents 
can be used in the combustion chambers 206a and 
206b, however, the respective combustion chambers 
have the gas generating agents in different shapes as 
in this embodiment, operation performance of the gas 
generator (i.e., developing pattern of the air bag) can 
variously be adjusted. Aitematively, even if the respec- 
tive combustion chambers 206a and 206b use the gas 
generating agents in the same shape, the operation per- 
formance of the gas generator can be variously adjusted 
by using the gas generating agents which are different 
in at least one of a burning rate, composition, composi- 
tion ratio and amount for the respective chambers. 
[01 22] A cylindrical filter means 207 is accommodat- 
ed in the filter means accommodating chamber 208. In 
the present embodiment, the fitter means 207 is formed 
by winding an expanded metal many times. The filter 
means 207 can also be formed using laminated wire 
mesh body so that the filter means 207 can serve as a 
coolant/filter having a cooling effect of a combustion gas 
and a function for collecting combustion residues. The 
filter means 207 is supported by and fixed to a filter 
means supporting member 228, and a gap 232 having 
a predetermined width is secured between an outer pe- 
ripheral surface of the filter means 207 and the inner 
peripheral surface of the housing 203. In the present 
embodiment, the filter means supporting member 228 
comprises an inner peripheral wall 229 fitted into a cen- 
tral opening of the filter means 207, an outer peripheral 
wall 230 extending into the opposite direction of the in- 
ner peripheral wall 229 and fitted Into an inner peripheral 
surface of the housing, and an annular portion 231 for 
connecting the inner peripheral wall 229 and the outer 
peripheral wall 230. The filter means 207 is supported 
by and fixed in the inner peripheral end surfaces thereof 
by the filter means supporting member 228 fitted Into 
the housing 203. The gap 232 secured between the out- 
er peripheral surface of the filter means 207 and the in- 
ner peripheral surface of the housing 203 functions as 
a gas-flow path for preventing the combustion gas from 
being concentrated in the vicinity of th gas discharging 
port 204 wh n the combustion gas passes through the 
filter means 207. In th present embodiment, the outer 



peripheral surface of the filter means supporting mem- 
ber 228 provided in the first combustion chamber 206a 
side is supported by and fixed to an emboss structure 
provided with the housing 203 or press-fitting. 
[01 23] An actuation mode of the gas generator shown 
in the drawings will be described below. 
[0124] First, when the first ignition means 226a is ac- 
tuated, a flame generated therefrom passes through the 
fiame-transferring tube 213, and ejects into the first 
combustion chamber 206a through the flame-transfer- 
ring holes 215a. The flame ignites and bums the first 
gas generating agents 205a to generate a combustion 
gas. The actuation gas generated by the combustion of 
the first gas generating agents 205a directly passes 
through the through-holes 218a of the baffling member 
217 and reaches the filter means accommodating 
chamber 208. While the actuation gas passes through 
the filter means 207, the gas is purified and cooled, and 
flows into the gap 232. Then, the actuation gas ruptures 
the seal tape 209 and is discharged from the gas dis- 
charging ports 204. The second gas generating agents 
205b accommodated in the second combustion cham- 
ber 206b are not ignited and burnt by the combustion of 
the first gas generating agents 205a because the 
through-hole 218b of the cup member 224 is closed by 
the rupturable member. The second gas generating 
agents 205b are ignited and bumt by the actuation of 
the second ignition means 226b. However, if an auto- 
matic ignition material (AIM) which is ignited and bumt 
by the combustion heat (transferred heat) of the first gas 
generating agent 205a transferred from the housing 203 
or the like is disposed in the second combustion cham- 
ber 206b, the second gas generating agents 205b can 
be ignited and bumt by the automatic ignition means. 
Nitrocellulose or the like can be used as the automatic 
ignition means, and the automatic ignition means is ar- 
ranged so that the second gas generating agent 205b 
is ignited and bumt at least 100 milliseconds after the 
first ignition means 226a has been actuated. 
[0125] The second ignition means 226b Is actuated 
simultaneously with the first ignition means 226a, or lat- 
er at a predetermined interval than the actuation of the 
first Ignition means 226a. As a result, the Ignition timings 
of the two ignition means 226a and 226b are adjusted. 
That is, the output perfomnance (operation perform- 
ance) of the gas generator can be arioitrarily adjusted by 
actuating the second ignition means 226b after actua- 
tion of the first ignition means 226a or by actuating the 
first ignition means 226a and the second ignition means 
226b simultaneously. Thus, in various situations includ- 
ing such as a vehicle speed or a environment tempera- 
ture at the time of collision, the development of the air 
bag can be optimized in an air bag apparatus which will 
be described later. 

[01 26] When the second ignition means 226b is actu- 
ated, a flame generated therefrom ejects Into the sec- 
ond combustion chamber 206b through the flame-trans- 
ferring holes 215b of the cover member 216, and then. 
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ignit sand bums the s cond gas generating agent 205b 
to generate an actuation gas. The actuation gas peels 
off th closing members 225 and ejects from the 
through-holes 218b of the cup member 224. passes 
through the flow path 227 obtained between the cup 
member 224 and th housing and reaches the filter 
means accommodating chamber 208. Thereafter, the 
actuation gas passes through the filter means 207 and 
is discharged from the gas discharging port 204 like the 
combustion gas generated from the first gas generating 
agent 205a. 

Embodiment 5 



unit 302, and if the impact signal from the sensor ex- 
c eds a certain value, the control unit 302 starts calcu- 
lation. If the result of the calculation exc eds a certain 
value, the control unit 302 outputs the actuation signal 

5 to the Igniters 10, 113 and 210 of the gas generator 300. 
thereby actuating the igniters 10, 113 and 210 to ignite 
the gas generating agents. And the gas generating 
agents are bumt to generate a gas. The gas ejects into 
the air bag, and the air bag breaks the module cover 

10 305 to inflate, thereby forming a cushion between the 
steering wheel 307 and the passenger to absorb the im- 
pact. 



15 Claims 

1 . A gas generator for an air bag comprising, in a hous- 
ing provided at its peripheral wall with a plurality of 
gas discharging ports, an ignition means to be ac- 
20 tuated upon the impact, and a gas generating 
means to be ignited and bumt by the ignition means, 
wherein 

the gas discharging ports are arranged in th 
axial direction of the housing to form a gas discharg- 
es ing port line, two to six gas discharging port lines 
are arranged close to each other in the circumfer- 
ential direction of the housing to form a gas dis- 
charging port group, the gas discharging port 
groups are arranged in the circumferential direction 
30 of the housing at predetermined Intervals. 



[01 27] Fig. 8 shows an embodiment of an air bag ap- 
paratus of the present invention including a gas gener- 
ator using an electric-ignition type ignition means. 
[0128] The air bag apparatus comprises a gas gener- 
ator 300, an impact sensor 301 , a control unit 302, a 
module case 303 and an air bag 304. The gas generator 
explained based on Figs. 1 , 6 or 7 is used as the gas 
generator 300, and its actuation performance is adjust- 
ed to give as a small impact as possible to the passenger 
in the initial stage of the actuation in the gas generator. 
[0129] The impact sensor 301 comprises a semicon- 
ductor type acceleration sensor. The semiconductor 
type acceleration sensor comprises four semiconductor 
gages fomied on a beam of a silicon substrate which 
bends when acceleration is applied thereto. The semi- 
conductor gages are bridge-connected. If the accelera- 
tion is applied, the beam bends, and a strain is gener- 
ated on its surface. With this strain, resistance of the 
semiconductor gage is varied, and the variation in re- 
sistance is detected as a voltage signal corresponding 
to the acceleration. 

[0130] The control unit 302 includes an ignition judg- 
ing circuit. A signal from the semiconductor type accel- 
eration sensor is inputted to this Ignition judging circuit. 
If the impact signal from the sensor 301 exceeds a cer- 
tain value, the control unit 302 starts calculation, and if 
a result of the calculation exceeds a certain value, the 
control unit 302 outputs the actuation signal to the ignit- 
ers 10, 113 and 210 of the gas generator 300. 
[0131] The module case 303 is made of polyurethane 
for example, and includes a module cover 305. The air 
bag 304 and the gas generator 300 are accommodated 
in the module case 303 to constitute a pad module. 
When the pad module is mounted to a driver side of an 
automobile, the pad module is usually mounted in a 
steering wheel 307. 

[0132] The air bag 304 is made of nylon (e.g., nylon 
66) or polyester, a bag opening 306 of the air bag 304 
surrounds the gas discharging ports of the gas genera- 
tor, and the air bag 304 is fixed to a flange of the gas 
g nerator in a folded state. 

[0133] When the semiconductor type acceleration 
sensor 301 detects an impact at the time of collision of 
the automobile, a signal therefrom is sent to the control 



2. A gas generator for an air bag according to claim 1 . 
wherein the gas discharging port groups are adjust- 
ed such that the center angle formed between ad- 

35 jacent gas discharging ports in the circumferential 
direction of the housing is in the range of 10** to 30**. 

3. A gas generator for an air bag according to claim 1 
or 2, wherein the gas discharging port groups are 

40 formed at intervals of the center angle of 60*" to 
120°. 

4. A gas generator for an air bag accordi ng to any one 
of claims 1 to 3, wherein the respective gas dis- 

45 charging port lines constituting a gas discharging 
port group have the gas discharging ports having 
different diameters from each other line. 

5. A gas generator for an air bag according to any one 
50 of claims 1 to 4, wherein each ofthe gas discharging 

port groups is closed with one strip of a seal tape. 

6. A gas generator for an air bag according to any one 
of claims 1 to 5, wherein a width of each of the gas 

55 discharging port groups is adjusted to be smaller 
than a width of said one strip of a seal tape which 
closes the gas discharging port group by 2 to 20 
mm. 
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7. A gas generatorfor an air bag comprising, in a hous- 
ing provided at its peripheral wall with a plurality of 
gas discharging ports, an ignition means to be ac- 
tuated upon the impact, and a gas generating 
means to be ignited and burnt by the ignition means, s 
wherein 

the gas discharging ports are arranged in the 
axial direction of the housing to form a gas discharg- 
ing port line, and the gas discharging port lines are 
arranged at predetermined intervals in the drcum- io 
ferential direction of the housing. 



8. A gas generatorfor an air bag according to claim 7, 
wherein each of the gas discharging port lines is 
closed with one strip of a seal tape. is 

9. A gas generator for an air bag according to any one 
of claims 1 to 8, wherein the housing is formed into 
a cylindrical shape which is longer in the axial di- 
rection than in the radial direction. 20 

1 0. A gas generator for an air bag according to any one 
of claims 1 to 9, wherein a combustion chamber for 
accommodating the gas generating means and a 
filter means accommodating chamber for accom- 25 
modating a filter means are formed in the housing 
adjacent to each other in the axial direction, and the 
gas discharging port lines or the gas discharging 
port groups are formed in a peripheral wall of the 
housing, in the region where the filter means ac- 30 
commodating chamber is defined inside. 

11. A gas generator for an air bag comprising, in a cy- 
lindrical housing which is longer in the axial direc- 
tion than In the radial direction, an ignition means 35 
to be actuated upon the impact, and a gas generat- 
ing means to be ignited and bumt by the ignition 
means, wherein 

a combustion chamber for accommodating 
the gas generating means and a filter means ac- 
commodating chamber for accommodating a filter 
means are fomned in the housing adjacent to each 
other in the axial direction and these cambers com- 
municates with each other, 

the combustion chamber accommodating the 45 
gas generating means is separated from the filter 
means accommodating chamber with a partitioning 
member having a through-hole. 

12. A gas generator for an air bag according to claim so 
11 , wherein the cylindrical housing is provided at its 
peripheral wall with a plurality of gas discharging 
ports, and moisture-proof of the housing is achieved 

by a seal tape which closes the gas discharging 
ports. 55 

13. A gas generator for an air bag according to claim 
11 or 12, wh r in an inwardly flange-shaped plate 



member is disposed in th combustion chamber 
provided in the cylindrical housing, the plate mem- 
ber is fitted into the combustion chamber to be able 
to slide in the axial direction of the housing, and the 
gas generating means accommodated In the com- 
bustion chamber is pressed and/or held towards the 
filter means accommodating chamber side. 

1 4. A gas generator for an air bag according to any one 
of claims 11 to 13, wherein aflame-transferring tube 
formed at its peripheral wall with a plurality of flame- 
transferring holes is accommodated in the combus- 
tion chamber, the flame-transferring tube extends 
in the axial direction of the housing, and an end of 
the tube is connected into an ignition means accom- 
modating chamber in which ignition means is ac- 
commodated. 

1 5. A gas generator for an air bag comprising, in a cy- 
lindrical housing which is longer In the axial direc- 
tion than in the radial direction, an ignition means 
to be actuated upon the impact, and a gas generat- 
ing means to be ignited and bumt by the ignition 
means, wherein 

a combustion chamber for accommodating 
the gas generating means and a filter means ac- 
commodating chamber for accommodating a filter 
are formed in the housing adjacent to each other in 
the axial direction, the gas generating means ac- 
commodated In the combustion chamber is pressed 
and/or held towards the filter means accommodat- 
ing chamber side by an inwardly flange-shaped 
plate member fitted into the combustion chamber, 
and the plate member is slidable in the axial direc- 
tion of the housing. 

16. A gas generator for an air bag according to claim 
15, wherein the cylindrical housing is provided at its 
peripheral wall with a plurality of gas discharging 
ports, and moisture-proof of the housing is achieved 
by a seal tape which closes the gas discharging 
port. 

17. A gas generator for an air bag according to claim 
15 or 16, wherein the combustion chamber is sep- 
arated from the filter means accommodating chanrv- 
ber by a partitioning member having a through-hole. 

1 8. A gas generator for an air bag according to any one 
of claims 1 5 to 1 7, wherein a flame-transferring tube 
formed at its peripheral wall with a plurality of flame- 
transfemng holes is accommodated in the combus- 
tion chamber, the flame-transferring tube extends 
in the axial direction of the housing, and an end of 
the tube is connected into an ignition means accom- 
modating chamber in which the ignition means is 
accommodated. 
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19. A gas generator for an air bag comprising, in a cy- 
lindrical housing which is longer in the axial direc- 
tion than In the radial direction, an ignition means 
to be actuated upon the impact, and a gas generat- 
ing means to be ignited and bumt by the ignition 
means, wherein 

a combustion chamber for accommodating 
the gas generating means and a filter means ac- 
commodating chamber for accommodating a filter 
means are fomned in the housing adjacent to each 
other in the axial direction, 

a flame-transferring tube formed at its periph- 
eral wall with a plurality of fiame-transferring holes 
is accommodated in the combustion chamber, 

the flame-transferring tube extends in the ax- 
ial direction of the housing, and an end of the tube 
is connected into an ignition means accommodat- 
ing chamber in which ignition means is accommo- 
dated. 

20. A gas generator for an air bag according to claim 
19, wherein the cylindrical housing Is provided at Its 
peripheral wall with a plurality of gas discharging 

. ports, and moisture-proof in the housing Is achieved 
by closing the gas discharging ports with a seal 
tape. 

21. A gas generator for an air bag according to claim 
19 or 20, wherein the combustion chamber is sep- 
arated from the filter means accommodating cham- 
ber by a partitioning member having a through-hole. 

22. A gas generator for an air bag according to any one 
of claims 19 to 21, wherein an inwardly flange- 
shaped plate member is disposed in the combustion 
chamber, the plate member is fitted into the com- 
bustion chamber to be able to slide in the axial di- 
rection of the housing, and the gas generating 
means accommodated in the combustion chamber 
is pressed and/or held towards the filter means ac- 
commodating chamber side. 

23. A gas generator for an air bag according to any one 
of claims 11 to 14. 17, 18, 21 and 22. wherein the 
partition member is cun/ed into a convex shape to- 
wards the inside of the combustion chamber. 

24. A gas generator for an air bag according to any one 
of claims 11 to 23, wherein the cylindrical housing 
comprises a cylindrical difFuser shell provided at its 
peripheral wail with a plurality of gas discharging 
ports, and closure shells for closing the opposite 
end openings of the peripheral wall, the closure 
shell for closing the opening in the combustion 
chamber side comprises an annular portion con- 
nected to an opening edge of the diffuser shell and 
a cylindrical portion projecting out of the housing, 
and the ignition m ans is accommodated inside of 



the cylindrical portion. 

25. A gas generator for an air bag according to any one 
of claims 11 to 24, wherein the cylindrical housing 

s comprises a cylindrical diffus r shell provided at Its 
peripheral wall with a plurality of gas discharging 
ports, and closure shells for closing the opposite 
end openings of the peripheral wall, the closure 
shell closing the opening in the filter means accom- 

10 modating chamber side comprises an annular por- 
tion connected to an opening edge of the diffuser 
shell, a circular portion projecting from the annular 
portion toward the filter means accommodating 
chamber, and a screw portion projecting from the 

15 annular portion out of the housing, and the circular 
portion abuts against an Inner peripheral surface of 
the filter means to support the filter means. 

26. A gas generator for an air bag according to claim 
20 25. wherein a filter supporting member which has 

an inner peripheral wall of an annular portion pro- 
jecting into a hollow portion of the filter means and 
an outer peripheral wall fitted into the housing is dis- 
posed on the filter means in the combustion cham- 
25 ber side, and the filter means is supported by and 
fixed to the Inner peripheral wall of the fitter means 
supporting memt>er and the circular portion of the 
diffuser shell. 

30 27. A gas generator for an air bag comprising, in a cy- 
lindrical housing which is longer In the axial direc- 
tion than in the radial direction, two ignition means 
to be actuated upon the impact and accommodated 
in the housing, and two combustion chambers ac- 
35 commodating gas generating means to be ignited 
and bumt by the ignition means, wherein the com- 
bustion chambers are provided on the opposite 
ends in the housing, a filter means accommodating 
chamber for accommodating filter means is provid- 
40 ed between these combustion chambers, and either 
one of the combustion chambers communicates 
with the filter means accommodating chamber. 

28. A gas generator for an air bag according to claim 
45 27, wherein the cylindrical housing is provided at its 

peripheral wall with a plurality of gas discharging 
ports, and moisture-proof in the combustion cham- 
ber communicating with the filter means accommo- 
dating chamber is achieved by a seal tape which 
50 closes gas discharging port. 

29. A gas generator for an air bag according to claim 
27 or 28, wherein either one of the two combustion 
chambers is defined inside of a cup member pro- 

55 vided with a plurality of through-holes, the through- 
hole is closed with a closing member. 

30. A gas generator for an air bag according to claim 
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29, wherein the plurality of through-holes are 
formed in a peripheral wall of the cup member, and 
a flow path from the through-holes to the filter 
means accommodating chamber is formed be- 
tween an outer peripheral surface of the cup mem- 
ber and an inner peripheral surfac of the housing. 

31. A gas generator for an air bag according to claim 
29 or 30, wherein the closing member is a stainless 
foil having a thickness of 20 to 80 ^m. 

32. A gas generator for an air bag according to any one 
of claims 27 to 31, wherein an inwardly flange- 
shaped plate member is disposed in the combustion 
chamber provided in the cylindrical housing, and 
the plate member Is fitted Into the combustion 
chamber to push and/or hold said gas generating 
means accommodated in the combustion chamber 
on the side of the filter means accommodating 
chamber. 

33. A gas generator for an air bag according to any one 
of claims 27 to 32, wherein the cylindrical housing 
comprises a cylindrical diffuser shell provided at Its 
peripheral wall with a plurality of gas discharging 
ports, and closure shells for closing the opposite 
end openings of the peripheral wall, the closure 
shell comprises an annular portion and a cylindrical 
portion projecting out of the housing, and the igni- 
tion means is accommodated Inside the cylindrical 
portion. 

34. A gas generator for an air bag according to any one 
of claims 27 to 33, wherein at least .one of a plurality 
of the combustion chambers accommodates a 
flame-transferring tube provided at its peripheral 
wall with a plurality of flame-transferring holes, the 
fiame-transfening tube extends In the axial direc- 
tion of the housing, and an end of the tube is con- 
nected into the interior of the cylindrical portion of 
the closure shell where the ignition means is ac- 
commodated. 

35. A gas generator for an air bag according to any one 
of claims 27 to 34, wherein the filter means accom- 
modating chamber and the combustion chamber 
which communicates with the filter means accom- 
modating chamber are separated from each other 
by a partitioning member having a through-hole. 

36. A gas generator for an air bag according to claim 
35. wherein the partition member is curved into a 
convex shape towards the inside of the combustion 
chamber which communicates with the filter means 
accommodating chamber. 

37. An air bag apparatus comprising 

a gas generator for an air bag. 



an impact sensor to detect the impact and ac- 
tuate the gas generator, 

an air bag which inflates by introducing, there- 
into, gas generated by the gas generator, and 
5 a module case for accommodating the air 

bag, wherein the gas generator for the air bag is one 
described in any of claims 27 to 36. 
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